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USE OF A UPID FOR PRODUCTION OF A PHARMACEUTICAL ENTERAL 
PREPARATION FOR TREATMENT OF LIPID MALABSORPTION 

The invention comprises a new use of a lipid of a specified kind. 

The lipid in question is of the type MLM and/or SLS. L, which represents 
5 a long chain acyl radical, is an acyl radical with 14-24 C atoms, e.g. palmitoyl 
(CH 3 (CH 2 ) 1+ CO-) l M, which represents a medium chain acyl radical, is an acyl radical 
with 6-13 C atoms, e.g. pelargoyl (CH^CHJ.CO-). and S, which represents a short 
chain acyl radical, is an acyl radical with 2-5 C atoms, e.g. valeroyl (CHUCH^CO-). 
It is understood that a lipid of the type MLM can be represented as 

10 CH r O-M 

I 

CH-O-L 
I 

CH 2 -0-M 

15 in e.g. WO 90/04009 specific examples of enteral emulsions of lipids of 

the above indicated type are described, and likewise their use for nutritional 
purposes. Also, it is described that enteral emulsions of the above indicated type 
can be used as nutrition for seriously ill patients. 

From PCT/DK 90/00343 (not yet published) it appears that lipids of the 

20 above indicated kind can be used as an agent with biological effect on the intestinal 
mucosa 

The purpose of the invention is to provide other uses for lipids of the 
above indicated type. 

Now, surprisingly, it has been found that the lipids of the above indicated 
25 type can be used for treatment of patients with lipid malabsorption, e.g. patients 
suffering from pancreatic insufficiency, primary biliary cirrhosis or cystic fibrosis, i.e. 
that those lipids can be used for patients suffering from lipid malabsorption. One 
category of patients with lipid malabsorption has reduced capability in regard to 
secretion of pancreatic lipase, which is responsible for the major part of triglyceride 
30 hydrolysis in the gut. 
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Thus, surprisingly, according to the invention it has been found that lipids 
of the type MLM and/or SLS can be absorbed in the gut in spite of reduced or 
completely absent activity of pancreatic lipase. Structured lipids of the MLM type is 
easier hydrolyzed by pancreatic lipase (vide Example 1 ), meaning that even at a very 
5 low activity of pancreatic lipase, as in patients suffering from pancreatic insufficiency, 
the structured lipids of the MLM type will be hydrolyzed, and the formed 2- 
monoglycerides will be absorbed, it appears from Example 2 that feeding MLM to 
a pancreatic insufficient pig leads to as much lipid absorption as when feeding soy 
oil to a pancreatic sufficient pig. A study of pancreatic insufficient rats {vide Example 
10 3) has shown that the total lipid absorption is greater when provided as structured 
MLM than as randomized MLM or a physical mixture of the corresponding lipids. In 
addition the content of the essential fatty acid linoleic acid in the lymph was higher 
in the MLM group, meaning that the total absorption of linoleic acid was higher. This 
shows that in addition to providing more easily absorbed energy the MLM also 
15 provides essential fatty acids for the functions of the cell, including formation of 
membrane lipids and intracellular mediators, e.g. eicosanoids. Furthermore, these 
results indicate that MLM can be absorbed through the gut mucosa without prior 
hydrolysis. 

Thus, the use according to the invention of a lipid of the type MLM 
20 and/or SLS is for production of a pharmaceutical preparation for treatment of lipid 
malabsorption. The Jipid related to the use according to the invention can be 
formulated as a part of a dressing or an oil incorporated in the diet or as a part of 
an emulsion. Typically the lipid should be administered in an amount of 0.5-4.5 g per 
kg of body weight per day. The use according to the invention relates to lipid 
25 malabsorption in both humans and animals. 

Expressed otherwise the use according to the invention of a lipid of the 
type MLM and/or SLS is for patients suffering from lipid malabsorption. 

In a preferred embodiment of the use according to the invention the lipid 
contains more than 20% of lipids of the type MLM. This type of lipid is easily 
30 absorbed in the gut. 
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In a preferred embodiment of the use according to the invention the lipid 
contains more than 10% of lipids of the type SLS. This type of lipid is easily 
absorbed in the gut. 

In a preferred embodiment of the use according to the invention the 
5 preparation is formulated as an enteral formulation. 

Thus, to summarize, lipids of the type MLM or SLS are described, and 
so are their use as a nutritional agent, and also, use of lipids for treatment of lipid 
malabsorption are described, but not in relation to lipids of the type MLM or SLS; 
in particular WO-A-8,902,275 (New England Deaconess Hospital Corp.), 
10 WO-A-9,01 2,080 (New England Deaconess Hospital Corp.), WO-A-8,601 ,715 (Center 
for Nutritional Research Charitable Trust) , Can. j. Physioi. Pharmacol., vol 68, 1990, 
pages 519-523, CA; B.P.C. Chow et aL: "Absorption of triglycerides in the absence 
of lipase", and The American Journal of Clinical Nutrition, vol. 36, November 1 982, 
pages 950-962, American Society for Clinical Nutrition, US; A.C. Bach et aL: 
is "Medium-chain triglycerides: an update" describe different lipids with defined 
composition and the use of these for treatment of lipid malabsorption, but the lipids 
used according to the invention are not described in these references. 

Lipids for enteral nutrition of the type LLL can only be absorbed with 
difficulty by patients suffering from lipid malabsorption. Lipids for enteral nutrition of 
20 the type MMM, even if they can be absorbed in the mucosa membrane in the 
absence of pancreatic lipase, do not contain L and thus do not contribute to the 
formation of essential fatty acids and synthesis of cell membranes in the body, but 
only to the coverage of the energy demand, as M contributes to the coverage of the 
energy demand and L contributes to the formation of essential fatty acids and 
25 synthesis of cell membranes in the body. The absorption of MMM might be due to 
a smaller molecular weight and a more compact structure and also a facilitated 
diffusion across the unstirred water layer of the gut, compared to long chain 
triglycerides. Reference can be made to Chow, B.P.C, Schaffer, E.A., Parsons, H.G. 
Absorption of triglycerides in the absence of lipase, Can. J. Physiol. Pharmacol. 68, 
30 519-523, 1990. 
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However, according to the invention it has been found that the lipids of 
the above indicated type can be absorbed in individuals suffering from pancreatic 
insufficiency, thus providing essential fatty acids. 

EXAMPLE 1 

5 Hydrolysis of lipids of the MLM type by pancreatic lipase 
Experimental: 

The hydrolysis of triglycerides in 10% emulsions was measured with 
pancreatic lipase by pH-stat titration at pH 9 and 37°C. Lipid emulsions (50 ml) were 
prepared from 5 ml of lipid, 41 ml of gum arabic (10% w/v) and 4 ml of water and 

10 emulsified with Ultra Turrax 3x5 minutes at 4 D C. The particle size distribution was 
measured microscopically before and after the titrations. For the incubation mixture 
2.5 mi of Jipid emulsion, 2.0 ml of buffer (0.005 M tris, 0.04 M Nad) and 0.5 ml of 
taurocholate solution (8% w/w) were mixed and after equilibration at 37°C the mixture 
was titrated to an end point of pH 9 with 0.05 N NaOH. 2.0 mi of enzyme solution 

is (25 fjg) was added and after 2 minutes of stabilization the rate of base addition was 
determined at pH 9. 

Results: 

The titrations were performed under conditions with excess of lipid 
substrate, and all titration curves turned out to be linear. 
20 As is obvious from Table 1 , the introduction of C« and/or C T0 in the 1 - and 

3-posfflon increases the hydrolysis rate by pancreatic lipase significantly. 
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Table 1 ; Hydrolysis rates of different MLM structures 





Lipid 


Hydrolysis 
rate" Ojmol/- 

mini ff^/mrt rtT 

minuie/rny ui 
enzyme) 


% increase of 

hydrolysis 

rate* 

1 OLD 


(prior art) 
(invention) 


ARA oii c 


9.5 
20 8 


119% 


(prior art) 
(invention) 


GLA oil" 

C/C.o-GLA-CVCp 


12.0 
18.8 


57% 


(prior art) 
(invention) 


Fish oil 1« 

0,/C^-fish oil 1-CyC, 0 


14.6 
18.5 


26% 


(prior art) 
(invention) 


Canola oil 

CyC, 0 -Canola-CyC t0 


21.8 
24.8 


14% 


(prior art) 
(invention) 


Trisun 100 
C,/C 10 -Trisun-CyC 10 


18.8 
21.2 


13% 


(prior art) 

(invention) 

(invention) 


Fishoi!2^ 
C a -fish oil 2-C 8 
Co-fish oil 2-C 10 


10.8 
14.1 
13.3 


31% 
23% 



15 a) The hydrolysis rates are calculated from the formula: 

ui base/minute x normality of the base 
mg of enzyme 



The determinations were performed in duplicate 

Values are corrected for decrease of enzyme activity with time 

20 b) The increase in hydrolysis rate as compared to long chain triglyceride controls 

c) Oil rich in arachidonic acid 

d) Oil rich in gamma-linolenic acid 

e) Fish oil rich in docosahexaenoic acid 

f) Fish oil rich in eicosapentaenoic acid 
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EXAMPLE 2 

Pig experiment 

The absorption of CyC l0 -soy bean oil-CyC,,, (MLM) in a pig pancreas 
insufficient by insertion of a catheter into the pancreatic duct has been studied. The 
5 study was divided into three periods; in period 1 the pig was pancreas sufficient and 
received soy bean oil in the feed, in period 2 the pig was made pancreas insufficient 
and received soy bean oil, and in period 3 the pig was still pancreas insufficient and 
received (yC 10 -soy bean oi(-C./C t5 . All three periods lasted seven days; the last three 
days the feces were collected and the fat content determined. As can be seen from 
to Fig. 1 the feces fat output after MLM intake was approximately the same as after soy 
bean oil intake in the pancreas sufficient pig. This means that this structured lipid is 
more easily absorbed in a pancreatic insufficient pig model than soy bean oil. 

i 

EXAMPLE 3 

15 Absorption of C/C 10 -soy bean otl-CyC 10 into the lymph of pancreas insufficient rats 
Experimental: 

18 Wistar male rats were divided into three groups receiving respectively 
Cg/C^-soy bean oil-CyC,,, (MLM) f randomized MLM or a physical mixture of soy bean 
oil and MCT oil. The fatty acid composition of the three lipids was approximately the 

20 same. The rats were anaestetized with Mebumal and a catheter was inserted into the 
bile/pancreatic duct to remove all pancreatic secretions and bile. Lymph was 
collected by introduction of a catheter in ductus thoracicus. The rats were given an 
intragastric bolus injection of lipid (0.5 g in a taurocholate emulsion, to which was 
added 5 mM of choline) and lymph collection was initiated immediately thereafter. 

25 The lymph was collected with 0.5 hours intervals for the first 4 hours, thereafter with 
1 hour intervals for the next 4 hours. 
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Results: 

Fig. 2 shows the total lymphatic output. The absorption peak is seen 5 
hours after dosage, which is later than when pancreatic lipase and bile is present 
After the peak the absorption of MLM continues at a higher level than the two other 
5 lipids. This leads to a higher total absorption of MLM. 

The content of the essential fatty acid linoleic acid in the lymph fractions 
is shown in Fig. 3. The content of linoleic acid is at a significantly higher level in the 
MLM group than in the two other groups. Correspondingly the total absorption of 
linoleic acid is higher in the MLM group. 
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CLAIMS 



1. Use of a lipid of the type MLM and/or SLS for production of a 
pharmaceutical enteral preparation for treatment of lipid malabsorption. 

2. Use of a fipfd of the type MLM and/or SLS for patients suffering from lipid 
5 malabsorption. 

3. Use according to Claims 1 - 2, wherein the lipid contains more than 20% 
of lipids of the type MLM. 

4. Use according to Claims 1 - 2, wherein the lipid contains more than 10% 
of lipids of the type SLS. 
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